Aims-To determine the human papillomavirus DNA status of schistosomal associated squamous cell carcinoma of the urinary bladder in South Africa. Methods-Twenty five archival samples of bladder squamous cell carcinoma associated with Schistosoma haematobium were subjected to non-isotopic in situ hybridisation and the polymerase chain reaction for the detection of human papillomavirus 6, 11, 16, 18, 31 Twenty five paraffin wax embedded tissue samples of bladder carcinomas from individuals infected with S haematobium were obtained from the departmental archives. All tumours were reviewed and classified as invasive squamous cell carcinomas, closely associated with ova of S haematobium.
In Africa, schistosomiasis associated bladder cancer in Africa tends to present as squamous cell carcinomas in relatively young individuals.' This association is clearly defined with Schistosoma haematobium, the causative agent of urinary or bladder schistosomiasis. In a previous study in South Africa, p53 mutations were recorded in 57% of schistosomal associated squamous cell carcinomas of the urinary bladder. The majority was detected in exon 8 with multiple mutations, a fact that is suggestive of the involvement of a carcinogenic agent. 2 The association of human papillomavirus (HPV) and non-schistosomal bladder squamous cell cancers has been reported in isolated cases in the USA. 3 Twenty five paraffin wax embedded tissue samples of bladder carcinomas from individuals infected with S haematobium were obtained from the departmental archives. All tumours were reviewed and classified as invasive squamous cell carcinomas, closely associated with ova of S haematobium.
NON-ISOTOPIC IN SITU HYBRIDISATION
Non-isotopic in situ hybridisation (NISH) was performed using a technique described previously.6 7Sections (4 gm) from the paraffin wax embedded tissue samples were cut on to slides pretreated with aminopropyltriethoxysilane (Sigma, St Louis, Missouri, USA). The sections were allowed to dry overnight at 42°C and then dewaxed and rehydrated according to standard protocols. The slides were treated with 3% hydrogen peroxide in methanol to reduce residual non-specific peroxidase activity. Unmasking of nucleic acids was achieved by a limited proteolysis in proteinase K (500 jg/ml) at 37°C and the reaction stopped in distilled water after 15 Amplimers of the HPV E6 gene (240 base pairs) were not present in any of the 25 tumours, even though intact DNA was demonstrated in all cases with the amplification of the ,B globin gene (268 base pairs). Both positive and negative controls produced expected results with respect to HPV DNA and 13 globin gene amplification (that is, positive and negative, respectively).
Discussion
The association between urinary schistosomiasis and squamous cell carcinoma of the bladder in Africa is well established. Epidemiological studies have demonstrated clearly that there is a high incidence of bladder carcinoma in endemic areas of urinary schistosomiasis. The majority of these cancers tend to be squamous cell carcinoma in young individuals and are associated with a heavy schistosomal egg load.'
A persistent secondary bacterial infection in schistosomal bladders has also been demonstrated. Organisms, such as Escherichia coli and Proteus spp, capable of reducing nitrates to nitrites with formation of N-nitrosamines have been the focus of attention.9 10 However, bacterial nitrate reductase is not the only enzyme implicated in schistosomal associated bladder carcinogenesis. Production of carcinogenic metabolites from tryptophan and elevated levels of the deconjugating enzyme glucuronidase" have also been cited as cofactors. " An important animal study has shown that baboons infected with S haematobium and then fed with the N-nitroso compound, BBN, developed bladder tumours.'" However, uninfected control baboons fed on BBN did not develop tumours more than two 
